The study of inactivation of the transforming principle (deoxyribonucleic acid (DNA) having transforming activity) by several physical and chemical agents has been reported in previous communications (Zamenhof et al., 1953a; Zamenhof et al., t956) . In addition, the study of the loss of viscosity of DNA preparations as a whole has revealed that the average stability of DNA molecules towards various agents is similar in different species (Haemophilus infiuenzae; human and ox (Zamenhof and Leidy, 1954) ). The only reported difference is in yeast (Zamenhof and Chargaff, 1950) The results reported in this paper refer only to the particular biological system used.
Receptor strains used for transformation. The receptor strains used were the streptomycin sensitive, nonencapsulated strains Rv and Rd of Haemophilus influenzae (Alexander and Leidy, 1951) .
1 This investigation was supported by research grants C-1760 and E-124 from the Public Health Service, G-8 from the American Cancer Society, and AT(30-1)-1928 from the U. S. Atomic Energy Commission. Abstract of certain parts of this investigation has been presented previously (Zamenhof, 1957) . Donor strains used for preparation of the transforming principle. The donor strains used were the Sa, Sb, Se and Sd strains (encapsulated) of Haemophilus influenzae (Alexander and Leidy, 1951) . The capsule producing gene was either of the spontaneous (wild) type (a, b, c or d) or was induced by transformation (b or d), as explained below. The strains were either streptomycin sensitive or streptomycin resistant; in the latter case the change to streptomycin resistance was obtained either by a spontaneous mutation or by transformation, as explained later on.
Method for testing the activity of the transforming principle, purification of the DNA having transforming activity and analysis of the DNA preparations were the same as described previously (Zamenhof et al., 1953a) . In addition, the method for testing the activity by means of counting the number of transformed cells (colony count) has been used for comparison. The typical preparation had an activity of 5,000 UTA (units of transforming activity) per ,ug of DNA. The formation of the capsule of the type corresponding to the donor DNA and the induction of streptomycin resistance were used as the genetic markers. Methods for treatment of the transforming principle with ultraviolet irradiation, nitrogen mustard, heat, Fe++ or H+ were the same as described previously (Zamenhof et at., 1953a; Zamenhof et al., 1956 ).
EXPERIMENTAL RESULTS
Ultraviolet irradiation. The effect of ultraviolet irradiation upon the activity of the transforming principle from the streptomycin resistant (spontaneous) strains a, b, c and d (wild) are represented in figure 1. It will first be seen that several transforming activities differ in their stabilities: up to a 60 times higher dose is required to produce the same amount of destruction of the activity for streptomycin resistance from type b than of the activity for production of capsule 194 This study also indicates that it is possible to "separate" the mixture of heredity determinants by completely destroying some of them but not completely destroying the others.
The method for assaying inactivation used in this study was based on determination of dilution end point at which the activity can no longer be detected (Zamenhof et al., 1953a ; see Zamenhof et al., 1956 , for statistical interpretation). It was of interest to compare this method with the one 2No significant differences were found in stabilities of activities for capsules a, b, and c. This precludes the study of individual behavior of these when linked in one transforming principle such as ab In particular, in strain b the differences persist regardless of whether the individual determinants are tested on a "homologous" or a "heterologous" receptor.
It was of interest to study whether the differences in stabilities persist after the determinants under study are allowed to reproduce in ("passed through") a homologous or heterologous receptor. Such experiments were performed by transforming the receptor by means of a transforming principle carrying a determinant for capsule production and a determinant for streptomycin resistance; selecting first only a cell transformed to capsule production; subjecting it again to the same transforming principle but this time selecting an encapsulated cell transformed to streptomycin resistance; growing a large number of the latter cells; isolating and purifying the transforming principle. The results are represented in figure 2, and show that on "passage" through a receptor, a transforming principle may undergo some changes (although more work will be required to establish it definitely). However, it can be seen that the differences in stabilities still persist: possibly they are the result of some profound structural differences. Here, too, the results do not seem to be affected by the choice of receptor.
Other agents. Figures 3 to 6 represent the effects of a nitrogen mustard (p-di-(2-chloroethyl) amino-phenylalanine (DL)),3 heat, H+ and OH-, and Fe++ on the activity of the transforming principles from the streptomycin resistant (spontaneous) strain b (wild), tested on receptor Rd. It will be seen that the differences in stability of determinants b and streptomycin resistance can be also demonstrated for all the agente studied, except for OH-.
As discussed before (Zamenhof et al., 1953a (Zamenhof et al., 1956 , the processes leading to inactivation in (o) ) and the transforming activity for streptomycin resistance (curve 2, (x)) to heat. The donor, the receptor, the ordinate and the DNA concentration as in figure 3 ; the abscissa indicates the temperature to which the sample was exposed for 1 hr prior to measuring activity. (o)) and the transforming activity for streptomycin resistance (curve 2, (x)) to the action of Fe++ (6 hr, 23 C). The donor, the receptor, the ordinate and the DNA concentration as in figure 3; Figure 6 . Stability of the transforming activity for capsule b formation (curve 1, (o)) and the transforming activity for streptomycin resistance (curve 2, (x)) to H+ and OH-(2 hr, 23 C). The donor, the receptor, the ordinate and the DNA concentration as in figure 3; It is also of interest that even the more resistant activities begin to decrease at a temperature or a pH value at which the viscosity of the bulk of the preparation begins to decrease.
Inactivation curves. The curves of inactivation of the activity for streptomycin resistance (type b) on ultraviolet irradiation (figure 1) and on mustard treatment (figure 3) first drop more rapidly, but eventually reach very distinct plateaus; one of the possible explanations suggests that some of the molecules may be much more stable than others. Were it so then not only individual heredity determinants as a whole, but also individuals molecules carrying the heredity determinants under study would differ widely in their stabilities. A break in the exponential inactivation curve was also obtained by Ephrussi-Taylor and Latarjet (1955) in their study of the inactivation of pneumococcal transforming principle by x-rays. In order to exclude that such diverse stabilities are due to the presence of several heredity determinants, these authors repeated the transformation using this time the more resistant fraction of the transforming principle remaining after sublethal irradiation. The transformed cells yielded a transforming principle which again showed heterogeneous stabilities. This suggested that one deals here with one heredity determinant.
Essentially similar results were obtained in the present study with the transforming principle of Haemophilus influenzae. A transformation experiment was performed using irradiated transforming principle which had 1 to 2 per cent residual activity completely resistant to a total dose of at least 16,000 ergs/mm2 (plateau in figure 1) The finding of differences in stabilities of individual heredity determinants towards mutagenic agents invites speculation that the gene mutability is determined by the stability of its DNA. However, such a conclusion is premature and must await the studies of mutabilities of the genes in Haemophilus influenzae. It must be added that the genes of the lowest spontaneous mutabilities are not necessarily the ones of lowest mutabilities induced by various mutagens (Demerec, 1953) .
It is of interest to note that the heredity determinants (a, b, c) exhibiting one degree of stability, produce capsules of one type of chemical structure, namely polysugarphosphates, whereas determinant (d) exhibiting another degree of stability, produces a different, phosphorus free structure (Zamenhof et al., 1953b, Zamenhof and Leidy, 1954) . However, it would be premature to claim evidence of correlation between the properties of the heredity determinant and its ultimate product on the basis of a single example.
The differences in resistance towards irradiation may mean differences in size or differences in some other factors contributing to bond stability or both. The parallel differences in resistance towards other agents (mustards, heat, H+, Fe++) may also be related to size; therefore, some differences in size of the active molecules of the transforming principle, carrying either the same or different markers, cannot be excluded at present.
SUMMARY
Differential stabilities of individual heredity determinants in the same preparation of the transforming principle have been demonstrated. At least in the case of deoxyribonucleic acid from wild type b, the differences are not due to the choice of receptors and do not seem to be substantially affected by the passage (reproduction) of a transforming principle through a homologous or heterologous receptor; this passage, however, may introduce some small changes.
The differences in stabilities are most pronounced in the case of ultraviolet irradiation; however, these differences can easily be demonstrated also for other agents, such as nitrogen mustard, heat, H+ and Fe++.
A break in at least one of the inactivation curves has been demonstrated. A possible explanation of the differences in stabilities has been discussed.
